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(g) Assaying interferons. 

@ Antisemm which can recognise all sub-types of human leukocyte interferon is prepared from the 
blood of an animal Immunised with partially purified human leukocyte interferon obtained from a 
culture of human leukocyte stimulated v4th Sendai virus. 

The antiserum Is added to a column whereon concentrated culture broth of human leukocyte has 
been ImmobOised to absorb mripurities; the effluent is added to a column whereon paitlany purSied 
human leukocyte interferon has been bnmobllised to absorb anti-human leukoqrte Inteilercm amibody 
and then the antibody Is eluted from the column. 

The antibody thus obtained recognises aH sub-lypes of human leukocyte Interferon and can be 
separatsd by a chromatography of each monoclonal antl)ody which recognises a single subtype. 

Emptoying these antibodies, the sub-types of human leidco^ interferon or their antibodies bi a 
sample can be analysed or assayed. 
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ASSAYING 1NTERPE8I0NS 



The present invention relates to processes for producing an anti-sefum and an antibody capable of recog- 
nising a wide range of sub-types of leulcocyte interferons and to methods of assaying or analysing sub-types 
of interferons derived from leuko^s and antibodies against the said sub-t/pes, and to materfats usable for 
5 such methods. 

Human leukocyte Interferon, also being called human interferon alpha, is known to exhibit antiviral and ant^ 
tumour activities, and its clinical application has already been started. The recently commercialised genetic 
engineering has quickly been applied to the product and has prompted greatly the analyses of the genes for 
interferons. The human interferons are classified into three types, or alpha, beta and gamma, according to the 

10 differences in kind of the cells from which they are derived and their physio-chemical properties. With reference 
to the beta-interferon, two molecularspecies have been reported to exist, whfle one rrKilecidar species has been 
described for the gamma-interferon. In contrast to these Interferons, the alpha-type of Interferon Is known to 
exist as a great variety of sub-type as many as more than 20 kinds (Goeddel et al„ Nature, 287, 411 (1980). 
Pestka et al., 1987 Annual Review of Biochemistry, 56, 727), and extenshfe Investigation has been can-ied out 

15 into the commercialisation of the said interferon. As an analysis for such interferons, however, there has been 
used a extremely compiteated technique which comprises purifying each of the sub-types to a high degree of 
purity, followed by amino acid sequencing (Rubinstein et al., Proc. Natl. Acad. Sd USA, 78, 640 (1979)). The 
individual sub-types, although containing a particular amino add sequence in common, differ each from the 
other partially in amino acid sequence and have been clarified to be mutually independent gene expresstons. 

20 In exerting their activities, they offer different specific features in species-specificity spectrum of antiviral 
acthrlty, etc., and are considered to share physiological activities or co-operate among each other In some form 
In Ihfing body. 

Nevertheless It Is quite difficult to be considered that such subtypes altow all of their genes to undergo expres- 
sion in living body, and though the protein sequencing anaiy^ of the subtypes presents an importent problem 
25 in the analysis of their acthrities, the lack of a simple and convenient analytical technique has made the range 

OffirxlinQS extremelv restricted and limited in thLcsfiAlHrAHnffAf fit .1 r^n Vtml ^efto/^^ocnrw a»^^^ ^ 
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binant alpha-type Interferon produced by use of genetic engineering has been initiated to be applied to humans, 
in addition, the production of neutralizing antibody against interierons is in recent years observed at high fre- 
quencies. 

$0 [The Problem Which the Invention is Intended to Solve] 

In view of the fact that recombinant interferon is composed In nature of a single subtype, the incidence of 
such a kind of antibodies Is assumed to nullify the effect of the administered Interferons, and can be considered 
the critically serious problem from the viewpoint of dinteal application. Also, such a kind of anybodies is thought 
to neutralize the adivilles of the Interferons that the human body produces as a part of ite own defense mechan- 

35 Ism, and Is presenting an entirely novel category of problem. Yet, the lack of an effective evaluatfon procedure 
of antibodies has resulted in failure to accumulate relevant findings. As is steted in the above, the development 
of a simple, convenient and quick analyzing method for the subtype composittons and antibodies is strongty 
demanded from the standpoints of fundamental science and dinlcal application. For the purpose of analyzing 
all the naturally occuning subtypes, it is necessary to prepare the antibody using as an antigen the partially 

40 purified interferons containing ail subtypes, in preparing the antibody, it Is preferable to immunize two species 
of animals in order to establish an analysis technique based on the sandwitch type enzyme-antibody assay 
through the two-antibody method, but it may also be possible to prepare the antibody with use of one spedes 
of animal, followed by direct enzyme-labelling of part of the antibody to perfbnn sandwitchlng. In either case, 
the resulting antibody must be a pdydonal antibody capable of recognizing all the subtypes. For the purpose 

45 of this, it may be possible to use a suitable mbcture of monodonal antibodies against individual subtype, but it 
is difficult to estebiish the hybridomas which can produce such antibodies. This is because this technique suf- 
fers the defects that (1) all the subtypes of interferons must be isdated and purified in falriy large quantities, 
(2) individual cell fusions must be effected, (3) the cells capable of producing the antibodies must be screened 
andfiirthenmore the resulting antibodies can only recognize one antibody-determining portton out of the protein 

so of each subtype, leading to a very fair possibility of escaping detection in the case of subtype produced onty 
in very mmute quantities, in the case of a polydonal antibody against ieukoc^e interferon, contemlnation with 
antibodies against Impurities contelned in the purified sample is likely to take place, and this must be absolutety 
avokfed. 

The present inventors found that all the subtypes contelned in the unpurified culture broth (crude interferon 
65 solution) of human leukocytes were present in partialty purified human leukocyte interferon, and on the basis 
of this finding, prepared an antibody using them. Further purificatton through absorptkm of such antibody led 
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ID the discovery that theie can be obtained the highly specific antibody against leukocyte interferon which rec- 
ognizes all the sub^pes of interferon but not ariy antigen otherthan these at all. In the next place, the present 
inventors established the technique of high perfonnance liquid chromatography (HPLC) virhich can permit sinv 
ple but efficient fractionation of subtypes of interferons from one subtype to another. The antibody thus obtained 
recognises all sub-types of human leukocyte interferon and can be separated by a chronoatography of each 
monoclonal antibody which rsoognises a single sut>-^pe. Reverse phase high perfonnance liquid 
chromatography may be used. And ft was further daiified that the enzyme-antibody method through the con>- 
bination of these findings can perform exceedingly simplified detection of the sub-fype composiSons similar to 
the biologicaf activities, and these have permitted completion of the present invention. 

The present invention provides a process of producing an antiserum capable of recognising a broad range 
of sub-fypes (^leukocyte Interferons of a species, which comprises inununising an animal with partially purified 
leukocyte Interferon which Is obtained by purifying a culture, or an extract of a culture, of leuko^s stimulated 
to produce Interferon, by precipltatbn with an alkali rhodantde under acklic conditions and by predpitatkm fkom 
ethanol, and recovering the serum from the animal, and Includes an antiserum so produced. 

Preferably the leukocytes are stimulated with a vims, preferably Sendai vims. 

Preferably, the antiserum is capable of recognising human Interferon sub-types, preferably all sub-types 
of human leukocyte interferons. 

Preferably, the (Mrecipitate from the supernatant liquid from a said culture obtained by preciptetion with an 
alkali thiocyanate is extracted with ethanol and interferon Is precipitated therefrom by raising the pH. 

The Invenfion includes a process for producing an antibody capable of recognising a broad range of sub- 
types of leukocyte Interferons of a species, preferably human leukocyte interferon sub-types, comprising puri- 
fying an antiserum containing saki antibody by affinity chromatography and includes an antibody so produced. 
In particular, the invention includes a process of this type which comprises passing an antlsemm capable of 
recognising such sub-types of leukoc^ Interferons of a species through a column having a concentrated cul- 
ture broth of leukocytes of the same spedes irrvnoblllsed thereon to absorb a leukocyte interferon antibody and 
then washing the column, followed by elution of the said antibody. 

Preferably, the antlsemm is first contacted, e.g. in a column, with an IntmobOised culture or extract thereof 
of leukocytes of the same species whfeh have been cultured In the absence of an added Interferon production 
stimulus, by saki contacSng to remove impurities. 

Preferably, the antisenim is a product obtained by Immunising an animal with partially purified human leuko- 
cyte Interferon which is obtained by purifying a culture, or an extract from a culture, of human leukocytes stimu- 
lated to produce Interferon, by precipitation with an alkali rhodanlde under acidic condltk>ns and by precipitation 
from ethanol, and recovering ^ serum from the animal. 

The Inventton Includes, a method of assaying a sub-iype of human leukocyte interferon In a sample, which 
comprises allowing a polyclonal antibody obtained by a process as described above to act on the sample. 

Preferably, the assay is performed using an enzyme-antibody method such as a sandwich assay. 

The leukocyte interferon may be a lymphoblast type Interferon. 

The l6uko(^ interi^aron may be a recombinant Interferon. 

A said sandwich method may be conducted using pofyclonal antibodies each obtained by a process as 
described above which are each obtained through immunisation of a respective one of two spedes of animals. 

The specimen is preferably one fractionated by column chromatography, preferably be reverse-phase high 
performance lk|uid chromatography. 

The inventk>n includes a method of analysing an anti-leuko^ inted^eron polyclonal antibody, which com- 
prises allowing a sub-type fraction of leukocyte interferon obtained by column chromatography to act on the 
said leukocyte interferon pdydonai antibody. 

The anti-leukocyte interferon polyclonal antibody may be en^me-labelled before or after acting on saU 
leukocyte Interferon fraction. 

The anti-leukocyte interferon polyclonal antibody may be a patient's serum. 

The Invention Includes a method for separating sub-types of leukocyte interferons from a mbdure thereof 
comprising subjecting said ntixture to reverse phase high perfonnance liquki chromatography. 

In an alternative aspect the Invention is concerned with a process of producing an anttserum capable of 
recognising all the sub-types of hum leukocyte Interferons, characterised in that said process comprises 
immunising an animal with partially purified human leukocyte Interferon obtained from a culture product of 
human leukocytes sthnulated witii Sendai virus, followed by collection of serum from the animal ; a process cf 
producing a polyclonal antibody capable of recognising all the sub-types of human leulcooyte faiterferons, 
characterised in that saki process comprises passing an antiserum, as obtained by the above-described pro- 
cess, through a column having a concentrated culture brotii of human leukocytes immobilised thereon to 
thereby absorb an antibody against human leukocyte interferon and tiien washing the cdumn, followed by elu- 
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6on of the above antibody, and a method of analysing the said antibody, characterisisd in ttiatsald method conh 
prises detecting an antibody against a sub-type of leukoc^ interferon in a sample through the antigen-antibody 
reaction using the said sub-type as fraction-collected by means of column chron^tography. 

in accordance vWth the preferred practice of the invention human leukocytes are suspended in a suitable 

5 culture medium (for example, Ham F12 culture medium), and the resulting suspension Is admbced for example 
with a suitable quantity (50 to 200 MA) of Sendai virus, fbllowed by cultivation to thereby produce crude inter- 
feron. The above procedure can be performed by means of the known method (Cantell et a!., Methods In 
Enzymology, 78, 29 (1981)). Subsequently, the crude interferon can further be purified with use of a technique 
(Cantell et al., ibki., 499) consisting of combination of precipitation with an alkali rhCKianlde such as potassium 

10 rhodanide under acidic conditions and ethanol precipttatton to thereby give partially purified human leuko<^ 
interfsron. 

The partially purified interferon obtained by the above-described procedure, v/hen used to iirenunize an 
animal, can yield, in the form of Its serum, an antiserum containing antibodies against ail the subtypes of human 
leukocyte interferon. Though removal of antibodies against impurities contained in such polyctonal antibody 

15 has heretofore constituted an extremely difficult problem. It now has been proven thatthe problem can be solved 
by enhancing specificity through afRnlty chromatography using an impurity immobilized column and an inter- 
feron-immobOized column. 

In the present invention, the antiserum as obtained by the above procedure is passed through a column 
having a concentrated culture broth of human leukocytes immobrized therein to remove anffl>odies aga&ist 

20 impurities, and the effluent is passed through a column having the above-stated, partially purified human leuko- 
cyte interferon Immobilized therein to absorb the antibody against the human leukocyte interferon, whereupon 
the column is washed, followed by elution for the antibody. For the elution, for example, there can be used a 
buffer composed of 0, 1 M citric acid-0.5M sodium hydrochlorida The resulting antibody can be purified by use 
of protein A Sepharose, eta as is conventionally the case with this field of art In cases where the subtype of 

25 leukocyte interferon is analyzed by use of the sandwitch Immunoassay method, leukocyte interferon must In 
the first place be fractionated For the purpose of this, a variety of chromatographic technique can be applied, 
and HPLC using a reverse-phase column can perionn the best separatk)n and is the most suitable in terms of 
reproducibility and quickness, in the case of convenleniiy simplified testing, Ibr example, an antibody (antibody 
A, e.g. equine antibody) against teukot^ Interferon Is coated In advance on a microplale provided with 96 

30 holes, and a highly concentrated protein solution, such as 1 % bovine serum albumin solution. Is distributed in 
suitable volume. The eluate from the column, as divided into fractions in accordance with the retention time. 
Is collected in each hole of the thus prepared plate. After a suitable length of time is allowed, the plate Is washed, 
and the reaction is allowed to proceed with a dBuent of an antibody (antibody B, e.g. caprine antibody) derived 
flom an animal of a spedes different from the one from which the antibody used for coating Is obtained. After 

35 the plate Is washed again, the reaction is allowed to proceed with an enzyme-labefled antibody against the anti- 
body B, After the above described procedure Is peribnned, the enzymatte activity becomes detectable In the 
holes where either subtype of Interferon present Strength of enzymatic activi^ can be measured In tenns 
of the extent of coloration. Alternatively, a substrate is added to the plate as such, whereupon strength of 
enzymatic activity can be quickly measured by means of a plate reader. Also, the extent of coloration can be 

40 plotted as a function of a length of time of elution from the column to prepare a graph, which can not only facilitate 
analysis of the subtype existence pattern but also enables their ratio to be quantitatively detennined quickly 
and simply. Furthermore, a patient serum being used as the antibody B can be treated with anti-'immunoglobulin 
of human origin or protein A which has been enzyme^abelled to thereby detect ttie antibody In the patient serum 
and also to analyze its specffidty easily. 

45 Thus, according to tfie present invention, there are provided tiie antisera and polydonal antibodies capable 
of recognizing all tiie subtypes of human \eukacyte interi^eron as well as tite simplffied method of assaying and 
analyzihg tiie said subtypes and tiieir antibodies in a spedmen witi) use of the same. 

Referring to the drawings, Rg. 1 shows the results of SDS gel electrophoresis with ttie partially purified 
human leukocyte interferon as obtained in Example 2, followed by allowing tiie proteins on the gel to migrate 

50 eledrically to a nitrocellulose membrane to tiiereby perform tiie Western blotting, wherein A and B designate 
tiie results In the cases of equine serum against human leukocyte interferon and purified equine antibody 
against human leukocyte Interferon, respectively, witti ttie lanes 1 and 2 Indicating electrophoretic transfer 
under reductive and non-reductive conditions, individually. 

Ffg. 2 and Fig. 3 are graphs showing the test resulte in Example 3, wherein F^. 2 indicates peaks of HPLC 

ss fractions of human leukocyte interferon as measured wItti use of the antSx>dy according to this inventton, witfi 
Fig. 3 giving interferon activity peaks of tiie same HPLC fractions. 

Rg. 4 Is a graph showing tiie test resuits with a patient's serum being positive to the Interferon antibody 
by use of tiie en^e-antibody metiiod while utBizing each of subtypes of interferons firaction-cdiected In adv- 
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ance* 

The present Invention is explained further by the foliowing examples. 
Example 1 

5 

Fresh blood, drawn within 48 hours, was centrifuged at 2,600 rpm for 10 min, and the resulting leuko^ 
layer (buffy coats] was collected. Erythrocytes being mingled with leukocytes were allowed to undergo 
hemolysis by admixing the bufiy coats with 9-fo!d volume of cold ammonium chloride solution (0.83%), followed 
by centrffiigation to give purified leukocytes as a precipitate. The leukocytes were suspended in a culture 

10 medium at a ooncentratton of 10^ ctils/imi, whereby as the noedium, there was used HAM F-12 Medium (pro- 
duced by Row Co.) being admbced with 4% of human serum freed from gamma-globulin and 50 ugAnt of gen- 
tamycin. Sendai virus was added to the suspension of human fresh leukocytes at the final concentration of 1 00 
HA/ml, followed by incubation at 37^ for 2 hours. Then, Incubatton was continued overnight at a temperature 
declined down to 28*^0. The culture broth was centrifuged, and the resulting supernatant lk)uid was found to 

IS contain 50,000 unlts/inril to 200,000 units/mi of interferon (10^ Infl units/mg protein) and was to be used as a 
crude interferon solution. 100 liters of the crude interferon solution was admbced with potassium rhodanide 
(manufactured by Wako Pure Chemicals Ind. of Japan) to a final concentration of 0.5 mole, followed by adjust- 
ment to pH 3.5 to yield a predpitate. The precipitate was admbced with 20 liters of 95% cold ethanol, and the 
mbcture was vigorously stirred In a blender to extract Interferon contained In the precipitate. Proteins, particularly 

20 albumin, other than interferon was aflowed to precipitate at a pH of 5.5 and removed through centrKUgatton, 
and then, the supernatant liquid was adjusted at pH 8.0 to give interferon in the fonn of a precipitate. The pre- 
dpitate was dissolved in phosphate-buffered Isotonic saline (pl-i 7.4) as formulated by Dulbecco to produce a 
partially purified interferon solution in yields of 30 to 80% (1 0^ Infl units/mg protein). The partially purified human 
leukocyte Interferon obtained by this procedure was given to a goat and a horse for immunization. In peribrming 

25 the immunization, the interferon as brought into an emulsion with complete adjuvant was Injected sub- 
cutaneously to the aninrtals at the single dose of 2 x 1 0^ units once a week for consecutively 3 months, with 2 
X 10^ units being applied as the final dosage, and one week later, blood samples were taken to give sera. 
The resulting antisera were found to show the antibody values as tabulated in Table 1. 

30 

TABLE 1 



35 







Equine Serum 






Caprine Serum 




Voluxne 


Keutral ' n Protein 


Volume 


Keutral 'n 


Protein 




xal 


value, /ml 


mg/ml 


ml 


value, /ml 


mg/ml 


Serum 


ICQ 


50,000 


60 


130 


60,000 


55 


Impurity^ ^ 


280 


15,000 


3 


350 


18,000 


5 


Inter- 


15 


250,000 


18 


15 


310,000 


28 



f eron^ ^ 

Notes: The neutralisation value is expressed In terms of 
^ dilution ratio o£ antibody solution that permits 

100 units/ml of interferon activity to be 
attenuated to 10 units/ml. 

1) , in column effluent. 

2) , in colium eluate. 

50 

Example 2 

55 In order to produce an antisenmi having extremely high specificity toward human ieuko<^ interferon, the 
following treatment was carried out : there was performed the same procedure as described in Example 1 for 
^e preparation of crude interferon solution, except that Sendai virus was not added, to thereby give a culture 
broth of human leukocytes. The culture broth was concentrated (5 mg/hil) and Immobilised on 20 ml of bro- 
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mlunMyanide activated Sepharose (manufactured by Pharmada Co.), follov^ by packing Into a column (1.5 
cm in diameter X 10 cm in lengtli). The column {Uock column) was buffered wHh phosphate-buffered isotonic 
saline (PBS), and each of the antisera as obtained in Examine 1 was passed through the column. This pro- 
cedure removed antibodies against any antigens other than Interferon through absorption on the column, 

5 By following the same procedure as described previously, a Sepharose column ha\nng the part^iy purified 
Interferon immobilized thereon was prepared and after being buffered vwth PBS, was loaded with the effluent 
from the above Mock column. The column was washed well with PBS, and the absorbed antibody against inter- 
feron was ehited with an eluting solution composed of 0.1 M citric ackl-0.5 M sodbm chloride. This procedure 
permitted not only removal of antibody proteins against any antigens not being derived from the leukocyte cul- 

10 turo broth but also concentration of the antibody against interferon. The resulting antibody was assayed for 
specificity by way of the Western blotting method (Towbin et al., Proc Natl. Acad. Sd. USA, 76, 4350 (1 976)), 
as is conventionally usual in this field. The results are shown in Rg. 1. The Interferon antibody after being puri- 
fied showed specific blots only in the portions conesponding to the mobility of Interferon. This procedure yielded 
the antibody that reacted only with human leukocyte interferon. Through the experiment to be described In 

15 Example 3, investigation was conducted to find out whetiier or not this antibody would be able to recognize 
every and all of the sub^s contained in a culture broth of human leukocytes being stimulated witii Sendai 
virus. 

Bcample 3 

20 

Using the antibody as obtained in Example 2, the enzyme-antibody method was perfbmied ; equine anti- 
body against Interferon was dButed to 0.1 ug/ml witti PBS. The diluted antibody was disfributed in 0.1 mi portion 
into each hole of a plate manufactured by Nunc Co.) provided witii 96 holes and maintained at 37'C for 1 hour. 
The plate was Inverted to discard the contents, and PBS (APBS) containing 1% of bovine serum albumin (man^ 

25 ufiactured by Sigma Co.) was distributed in 250 ul portion nito each hole of the plate and maintained at 37<'C 
for 30 min. The HPLC eluate to be described below was collected into the indhfidual holes of the plate in tiie 
order of a lengtfi of the column retention time. In conducting HPLC, ttie CIS column (Hipore RP-318, manufac- 
tured by Biorad) was loaded with 30 million units of human Isukccryte Snteiferon In fhe presence of 0.1% trif- 
luoroacetic acM (manufactured by Wako Pure Chemicals Co.), andeluted wlth25% to75 SgradlentacetonitrOe, 

30 foOowed by washing each hole three times witti 250 ul of PBS (TPBS) containing 0.05% of a surfactant (Tween 
20, manufactured by Biorad Co.). Caprine antibody against interferon was diluted witfi APBS to a concentration 
of 0.1 ug/ml, and tiie diluted antibody was distributed in 0.1 mi portion Into the Individual holes and maintained 
at 37^'C for 1 hour. After washing tiiree times witii TPBS, a 1.000-fold dHuted solution of peroxidase-iabelied 
anti-goatimmunoglobulin G (manufectured by kappel Co.) with APBS was distributed In tiie holes and main- 

35 tained at 37"C for 1 hour. After washing w'rth TPBS, tfie holes were subjected to coloratfon by use of tiie pe- 
roxidase-substrate kit supplied by Biorad Co. The coloration patterns are shown i Rg, 2. For tiie purpose of 
reference, shown in Fig. 3 are the patterns of interferon activity (antiviral activity) for ttie eluates collected in 
tiie same manner. The antiviral activity was detemnined witti the Diapty method using FL ceils and VSV. The 
results revealed ttiat all tiie peaks showing antiviral activity were detectable by means of the enzyme-antibody 

40 method utilizing the antibody as obtained by tiie procedure as described herein. 

Example 4 

A subtype derived finom human leukoc^ interferon as collected in advance was diluted witii PBS to a con- 
45 centraUon of 5 ug/mi, and tiie diluted subtype solution was distributed in 1 00 ul portion into each hole of a plate 
provided w^ 96 holes and maintained at 37''C for 1 hour to ailow mnmobilization. Then, APBS was distributed 
in 150 ul portion Into ttie Indlvkiual holes and maintained at 37''C fbr 30 min to block nonspecific adsorption. 
After tiie holes were washed with TPBS, a patient's serum which had been confirmed to contain tfie antibody 
against interferon was diluted 100-fold into APBS and tiie diluted solution was distributed in 100 ul portion into 
50 tiie holes. As a control, equine antibody against Interferon was dQuted witii APBS to a concentration of 0.1 ug/hil 
and distributed in 100 ul portion into tiie holes. After being maintained aiZT'C fbr 1 hour, ttie hdes were washed 
witti TPBS, and a 1,00afold diluted solution of alkaline phosphatase-labelled anti-human immunoglobulin 6 
In APBS was poured in 100 ul portion into tiie individual holes, whereas a 1,000-fbld diluted solution of alkaline 
phosphatase-labelled anti-horse immunoglobulin G (manufactured by Biosis Co. of France) in APBS was filled 
55 in 100 ul portton Into tfie control holes. After maintaining at 37*'C for 1 hour and washing witfi TPBS, tiie holes 
were subjected to coloration witii use of alkaline phosphatase substrate kits manufectured by Bbrad Co. The 
results are shown in Fig. 4 for a number of runs using different sub- types. 
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Claims 

1. A process of produdng an antiserum capable of recognising a broad range of sub4ypes of leukocyte inter- 
ferons of a species, which comprises immunising an animal with partially purified leulco^te interferon which 

5 is obtained by purging a culture, or an extract of a culture, of leukocytes stimulatBd to produce interferon, 
by precipitation vA\h an alkali rhodankje under acMb condlQons and by predpitatlon from ethand, and 
recovering the serum from the animal. 

2. A process of producing an antibody capable of recognising a broad range of sub-types of leukocyte inter- 
10 ferons of a species which comprises passing an antiserum capable of recognising such sub-types of leuto- 

cyte Interferons of a species through a column having a concentrated culture broth of leukocytes of the 
same spedes immob9ised thereon to absorb leukocyte interferon antibody and then washing the column, 
followed by elutton of the said antibody. 

IS A process according to Claim 2, wherein the antiserum is a product obtained by immunising an animal with 
partially purified human leukocyte Interferon which Is obtained by purifying a culture, or an exfaact from a 
culturs, of human leukocytes stimulated to produce Interferon, by precipitation with an alkali rhodanide 
under acidic oonditfons and by predpttation from ethand, and recovering the serum firom the animal. 

2a 4. A method of assaying a sub-lype of human leukocyte interferon In a sample, which comprises allo^g a 
potydonal antibody obtained by a process as daimed In Claim 2 to act on the sample. 

5. A method according to Clabn 4, wherein the said method is perfbmried by use of an enzyme-antibody 
method. 

25 

6. A method according to Claim 5, wherein the enzyme-antibody method used Is a sandwidi method. 

7. A method according to Claim 6, whers&i said sandwich method is conducted using polydonal antibodies 
each obtained by a process as daimed in Claim 2 which are each obtained through immunisation of a res- 

30 pective one of two spedes of animals. 

8. A method according to any one of Claims 4 to 7, wherein the leukocyte interferon is a lymphoUast type 
Interferon. 

35 9. A method according to any one of Claims 4 to 7, wherein the leukocyte interferon is a recombinant inter- 
feron. 

10. A method according to any one of Claims 4 to 9, wherein the specimen is one fractionated by column 
chromatography. 

40 

11. A method according to Claim 10, wherein cdumn chromatography is reverse-phase high perfonmance 
liquid chromatography. 

12. A method of analysing an antMeukocyte Interferon polydonal antibody, which comprises allowing a sub- 
45 type firaction of leukocyte interferon obtained by column chromatography to act on the saki leukocyte Inter- 
feron pdydonal antibody. 

13. A method according to Claim 12, wherein the anb'-leukocyte Interferon polydonal antibody is enzyme-label- 
led. 

so 

14. A mettiod according to Claim 12, wherein the antHeukocyte interferon pdydonal antiix)dy is a patientfs 
serum. 
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